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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal 5 
display device on which a color filter with columnar 
spacers is mounted, which has satisfactory load 
resistant properties and in which display defects due to 
low temperature bubbling are hardly created. 
SOLUTION: The load resistant properties are enhanced 
by using a plurality of columnar spacers 43 and 44 
corresponding to one pixel of R, G or B and having 
heights different from each other, providing the plurality 
of columnar spacers on every other pixel and previously 
setting up the heights of respective spacers so that a 
spacer 4 having a smaller height also receives external \ 
load together with a spacer 3 having a larger height 
within the range of elastic deformation of the spacer 3 
having a larger height when the spacer 3 is contracted 
by the external load. Since contraction of a cell gap is 
absorbed by only the spacer having a larger height at low 
temperatures, the cell gap is contracted corresponding 
to the temperature and the display defect due to low 
temperature bubbling can be reduced. 
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©usuic* ©$® * < Eg**ifc* 2<oss t s 
siikk 1 2 ©ss<DiBiic3£a$ tifcsssH t ^ # 

< £ fc 2 a®<OS 1 ©X"t— 9&tf HUES 1 ©x 
9- <k y t A $ AMS t>» 2 ©X 9- An 6 ft ft $ ft, 
mR%2<DX«— 9-©K*AtliiJE85 1 ©X*— 9A<ift$ 

^ifii imaiE* ic <* y e$s $ *is tssfL-r? fc -Simula 
[H#«2] tirEJ^x*— 91*, MBsr2©x* 

-tfAWEISl ©X*-*©SM4S**l8#S*£T?Eli& 
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ft < * 1 2«&©$ i ©fes&tMEgr 1 ©sib* y t 
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©&i©x<-<— 9ttA'>&ft.i>sn©x<<— 9-t, mess 

2fl)ftlSat; : E-ro±lc»fiK*4tfc1iIE« 1 ©^'x-ftt 
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* ic* h-m FINEST 1© x *— wea it ss^is 3 
Ett©ttaS3*gft. 

[ft#JS5] tmsn©g«©*®l=i6£©Et'>ft 
<fct2«g©1g3©felS&tf1g4©&]SAWte;h.T 

fey, mex*— 9i*, «FE*3©fesau:^©±i=» 

lS$*lf=« 2 ©X*— 9ttA^fc.&$ T©X"*— 9t , 
ME* 4 ©fe»& tf*©±l=»Jfc$*lfcfflE» 2 ©X* 

— y-ttj: y * 3 ©x*~ 9*tA* & Km 2 

©X*— 9-t^6«J5e**lStt*a 1 XI*2E8<D&S 

[H*a6] flEsnai;s&2©x*-9i*, *sse 

Alc«fc S£Jf££tfFE» 2 atf$3 ©x*— y-*tugi+5 

Ht#JS5E«©8a&*3S8. 



[SBWroBfflftBtfin 

[000 1] 
[0002] 

[C£*roa«f] fc*©*7-7-ni^}s«©?«a8*s 
ar=, ttttx^-*$EfiLfc«fi©ss¥iiiaai;« 

SBi®ia*S5|z^-r. 05 (a) I* 1 BHR*«J«fi> 
RGB©3fe£«®lcGjA^T.LTI=X h5-f ^ttl=E 

fiLfci:*©*7-7.f;w*afc©8stJp®0-i?fe*.. 
05 (b) , (o) (*, ®*©|HJ©«IBi«X-X' 
ofc«St»?®0T?&y, 05 (b) I*. 1H*I:»E5$ 



5 (c) lifcttX*— 9$10fcKttJS$l*SJrc@I$& 

rai=3*iaitfc#i-e&*. 

[0 0 0 3] 05l::ot.NT8iSI3tSi:, #7X&$1 0 
1, ?7»^7hU*X102, X h 7 -f 
7^^1 23, 1 24, 1 25, ITOAN&ftS&S 
Sffil 0 6, £«X<<— 91 4 3, 1 4 4, 1 45,S 

T, CFSfc£E«f$) 1 1 1A<fcS;h.5„ 
[0004] CFSS1 1 1l3«rfilLTTFTSfi1 3 
1 A<EH£:ft, T F T£«1 3 1 |C(4, #7X»$, |& 
»B, TFT, E£, EAtt$e*<fi*]*$*lTl>Stf, C 
Z-Q\ty ffilS<b©fc»lC|g3t$«B|U, miCTFTSffi 
1 3 1 t LXl^i. C F£& 1 1 1 t T F Tttffi 1 3 1 

t<D®\z\m&®-\ 1 3A«r$$*l5„ 

[0 0 0 5] &|C, ftttX*— 9$£ffl Lf=fc*©jfta 

$*8S©ft#l::oi\TijU)ltS. Heizttttx 

9##* 7-7 ;u* z&m Lf=-te«ft»a&* 

8fi©i6E£B#©$Ii£Ef. 061*, H*Sfcyi*© 
ttttx^— 9£Kitfc$-e, ttttx*— 9©E6piztf 

T&fi©8®A<&fSJ: ?l= LTi«®a^gHA<^fifc* 

[0 0 0 6] ^©»fta^8ai*, S)S, «9JLHT, 2 0 
°C©S«T-CI*, 06 (a) t*t<fc5l=, "tr;U^A"V 
^T 11**7-7^^1 2 3tft!RX^— 9-1 4 3 An 
c.^SX^-t-I 0 3l=J;y»S$4i* 0 LA^L, 3& 
A«±^LT, tlTLl*, eotlcft^t, 06 (b) ©<k 
?SSIil 1 3©|g?5lc«fcy-b;u^-vv7'T 1 A>-b 

7 , T2t7Ct<4y, TFTSffil 3 1 Atgtt 
X-<— 91 43A^6«ltl, 4f-W7*A7*<IB4tS. 
[0 0 0 7] Lfc*<oX, ttttX^— 91 4 3£ftfflL 
r»a«*»fi^fit*ISI=li, 07 (a) ©*? 
IC ^©attX*— 9-1 4 3$E«lLTfe^X, tt^-fe 
;^+«;7'ti KTD t<ciJ:?ici2;i/¥-vy^ 
BJSLTfc<c:i: Angle's*. C©J:5lc-f*i:, S 
SIS eotj) ic^aiii 1 sm&UiK* 

2t7C#<<C*i:E«$*lT^fcttttX'<- 
■9-1 4 3A<»tt3E»tJ:y#3SL, 07 (b) ©«fc5 

iz, i^aiai 1 srowasffettx^— 91 4 3©3ii4S£ 
sack y?!M>i-rs^tA<tf#* 0 

[0 0 0 8] *|C, 08lCttttX^— 9f*$*7-7^ 

sttffl L/=tt*©jaaa^ssH©fis^©^»$ e 
■r. 08 (a) , (b) (*, nsRSfcy i*©ettxK 

— 9-ifI9:l+f=«5-C, 09 (a) , (b) I*, tt«X/<- 

**ii5safcy 3*Kitfc«in?a5*. 

[0 0 0 9] ae^fiS, «9S.I*, -2 0tl=t5i:, 
08 (a) I* (b) IC, 09 (a) f* (b) ©<fc 7 l^ 

ft-r*. saa®Ti=<ky*asi 1 3©{*aAt«nsts 

1its ttttX^— 9"A<TFTSfi1 3 1 *#L3St*A< 



±rs*<, a 8 (a) , (b) ©nasty i*©ft« 

X*— y-*Kltfc«SUI*, iSSBl 1 3 ©»»*<&& 
*$*©**<, St***— *1 4 3*<TFTS«1 3 1 

L3g-r*j:ytaufcto. aa-eLiros*©** 

[00 10] 09 (a) , (b) ©«fc?IC, fett 

x*— y-*n*afcy3*ai+fc«us^i*, &&*®a 
icLtjasiii 1 3©*aA^-rs*t, m***- 

■9-1 43, 1 44. 1 45A<TFT2£ffi1 3 1 £flL£ 
t*£a±*1*fc£:£, ttttX*— 9-#TFTSfi1 3 

1 m LSf*o5^ssasi 1 3©{*»3MRiaf 

J: y tit < fc£©T?-te;U**y A/fJEftttl* , 

Ettt*) . (tot, ant**— tm>>fttMi£ttas8 
[ooii] aio, 11 cgax*— y-sffiffl 

[0 0 1 2] 01 0 (a) I*, ftttX"*— *M 4 3©* 

A<*7-7^;i/5 1 2 3©±lc»m$*ifc«^©i«aS 
*£B©££Sri50-C&«. 

[00 1 3] Z.Jtl\ZftU&m&frfr&b* 01 0 (b) 
©J: die, ttttx*— «M 4 3#*£<3EaL (BH4& 
SS) , rtamSWJM©-feJMrYy:?L1j&<, L1*V 
tS^L2t^*. •t©«^lA<fl?^*lTt. 010 

(c) ©.taicettT.^— y-i 4 3i*5c©ttjstgsc 
ti*fcw=», rtflffistfa^ofctfii©-^** f ? 

l*ff Lo&**ifcf:3:T?» < ft y , v 

[00 14] -7j, 01 1 (a) ft 
«X*— (M43, 1 44 s 14 5**7-7^^1 

2 3, 1 2 4, 1 2 5©±(C-f^^fi2Lfc«^, Jft 
S£S8SI::tt6&?5S!(M>^Sfc, 010 (b) ©J: 9 
l=, ftttX*— 9-1 43, 1 44, 1 45jbW£<&i& 

ta (»ita») . *o)&ftmtfmfr*ii>ks 01 0 

(o) ©«J:ol=, ttttX*— tH*S©«8llcS*f=K), 
[00 15] 

[ie^»*L«fc5fr*ss] h±©*3i=, -m 

fcl^ft1t!(><ftSf=», ftttx*— 9-«$*7-7<f;u 

$fffiffl©!fta«^8fi©^^— y-»wi*^«i=B«-cfc 

ofc. 

[0 0 16] tftfc*. ItaSfttt*G!±*i**fc«>l= 

^tfifcaa^roiMSfcjfc tfcuxatfm** < ft at 



©, »a#*tf&fcLg<ftSil^[igH!!><£i:T^ 
[0 0 1 7].*&IP}©1MI*, »asfctt#a<, * 

x*- y-ttt * v-y < a«©»aa*a«£a& 
tsctiz&s. 

[0 0 18] 

[KE«»a-r*fc»©#®] *aE©aaa*SB 
i*, 2»©ffi«isi-r5»fi©3t, ffii©»«©a®t 
j&issftfcas©**-- y-t, mwk- y-©ra«si=^ 
©a®A<}g*'<<Ea*;tifcsr2©£«fc, sneaia 
» 2 ©aa©m i=*«s as t *frr saaa 
^a-CfeoT, ffiEx*-iH*s*tfaftS'>ft<t 
1 2aa©a 1 ©x*— y-&tf«[Ka 1 ©X*— y-* y 
tastfftnaz©**— y-^&tifiSSih, «trEa2© 

X*— y-©K$A<lilEa 1 ©X*— y-A<S53756ll=*1-S& 

e*i=j: y Ets**i*as-efcs?itt»K*s*«fc y 
*«<a***iTn*::i:*&0fc*-*. *»w©?$a 
a^ssi*, JUT©*?*»a*affl»a^f*. 
[0019] Tft^t, aEa2©x*— y-i*, asm 
2©x*— twaEa 1 ©x«<— y-©?*iia»E»a$ 
*T?Ea**tfc*aic*afta»tttt£*t. 
[0020] *fc, aEai©s«©$si=»$©aft 
$'>ft < 1 1, 2as©a 1 ©feg&t;ffFEa 1 ©fes* 
y**4ff«i*a2»fca*<»i***i"cfey\ mex* 
— y-i*, iWEai©fea&tf*©±icfl*ia$;h.fcjjf5g© 
a;*©ai©x*— nMi6MXiox«- y-t, a 
Ea2©feH&tf*©±icff2i8$ftfcflrEa 1 ©x*- 
■y-^6«*a2©^'<-y-t*N&aja$*i, asai 
&tfa2©7.*— y-i*, ^»E*i=**a»#«iEai 
©x^<— y-tt-cait*. 

[0021] *6i=, fiEai©Sffi©a®ic»*©i^ 
< t i 2 aa©a 3 ©fejg&«a 4 ©fea*^ 
s^T^y, MEx^-y-i*, t!FEa3©fej8&t;*© 
±izmmz*itzm 2 ©x^— we 1 ©**- 
■y-t, iKiEa4©fenaT;-t©±ic^fiii**ifcfrEa2 
©x/<— y-ttj: y ta$©aua3 ©x^— y-tt^6<t 
*a2©xK— y-t*x&aa**i, ME»i&tfa2© 
y-i*, nffliE*i=<ki)a»*siFEa2&t;»3© 
x^— y-ttuaits. 

[0022] 

[aB^©^a©aii ^a^©a 1 ©attanauftaa 
^«s$0i *#EaLtawrs. 01 (a) 

awic«-r¥00t?fcy^ 01 (b> it, 01 (a) 1= 
fcitstfurax-x* icfs-3f=aa0T?fe*. 
[0 0 2 3] *-f, ^7.aai±i=i*c rxi*aig* 
&Si77«;« ■7f-y^x2A<^sK*:h., -t©±«=®» 

R G B©X W ?«©* 5-7 W JU* 
23, 24, 26*<»Bfc**t*. tt^t, 



*2 3, 2 4, 2 5£fioT I T OBt6jWBJfc*;tl, * 

&i:*7-7^^2 3, 2 4±i=sjti±a)aw7f y 

JUttHBSfr&fcSttttX"*— 9-4 3, 4 4#**l*tl* 
fifc$*l«. S&l=, ttttX*— *4 3, 4 4£Bo"CE 

10 0 2 4] ^©fcf, st***— y-i4:?5v*-7HJ 
$x2©±u:jBfifc$;h., cro$ts©jg©it£, xh^-f 

^ttl-«t®(D±T^|{i)l-3E**7-7^;U$2 3, 2 4 

[0 0 2 5] *SJ6«©t;i*v ttttX*— g4 3, 4 4 
©S£l*0i:T?, ttttX"*— g-4 3, 4 4(DTI±»(DS 
4**9-7***2 3,, 2 4<CESSICi:oTSPSfi«l 

ssEx-cattx*— g©Kg*EB-f s c t tumm-ek 

•5. £©3M0T?I*, *7-7-f;U5«2 3«*7--7 
***'24J:y*l* <&mU fttfX*— *43, 44 

ttttX*— g-4 3fe»1<»X'<— 9-3, 

* 2 4itt#x'<— g-4 4 fe»2©x'<— y-4* ttua 

L, X*— ^4j:yt*'5-7-f^$2 3 
t * 5-7 ^ )\>$ 2 4 i©K0g#*:l7?5< »BU**l 

a. 

[0 0 2 6] a 2 It, *gUS»ffi©*7-7-fJUf *B 

g-4 3, 4 4fc»ra-rS.T FTS«2Ofc©&g0 
&**f WS0-C&S. 

[0027] ttttX*— gi*, TFT»fi20*ME* 

Sitfcttf=, s-ffiiirrojSi^irox^-g^s 

ttX*— 9-4 3!b<TFT&fi2 0 OlCjffl^&tlfciBaiC 

■kya^-rsj^i-ttKiFfts. ttttx*— g- 

I*, &©«»: 7 &$tt*j8fct^T«JS$4va*§ t-r 
•5. *£:b*>, ■b/W4f-Vf^* < 4. 0/im©i8S&*8 

aizte^-c, $i©x*— g-3*^ t;n?*<y:toJM 

©10%#©0. 4^m^yt7?$*JR«SE^$aitfc 
t * KftttKB* & IWiWttt * . 
[0 0 2 8] *&l=MtMttfl*fttfc. SS1WX*- 
■g-3fc$2©X*--g4©S5$©>il.**di*Si:, d 
I*, ftBfr&gB. 2 0^*6-2 O^CIZfc* 

1 1 tai+saa-biKo-b^-v ? ?&<tft<fc y %*# 

[0 0 2 9] C<D*5JCLTfeltl<, «a^6BjB^© 

aaanttffe-aTi, -tr;u** f ^©Jtstf&tfettx*- 
lM3©3teS»K3Srt©JM8©**flM!tt?£5. SI© 
831***1*, ttttx*— y-4 3i=jn*T, ftttx*- 
•g-4 4)6<-b;u^A'f ^<DiU«Slc{6^*tlis 
©ifc0!&t-£Kl±it*7Lfc<JSy, «af§fc©fe&A<± 
li£A<. ttttX*— g-4 4l*TFTae2 0 0©$1*l= 
- k tffcl^ J: 5 lex*— g©tttW*ilVCt**© 



•e, «aa»tf«fli+fcifei:fti>. 

[0 0 3 0] *fc, 0*bl*, ttttX*— y-4 3<D^tt 
$»I8#-C, ttttX*— g-4 3 ft< h J: y %*tfc4JUiS£ 

©saitst, tt«x*— gi*ffltt3E», tu<i*a« 

tt^t, TFTSfi2 0A^S$aitfct*lC, 
SttX*— g-4 3i<B8lcSSflJ|=, fettX*— g-4 4 

[003 1] fllxli, -feA^Y^AU. OjlmtSS 

zoizm&Kmm&L, snrox^-gsat, -tr 

)\>*r* V?<D& $©1 0%#©0. 4/im e fcyt^$ft 

*tt5. C©*£, d, h©H{6tt, d<h = 0. 4 
ItmbUio tito-Cs »1©X*— g-3©«* = 4. 0 
/im>S&2©X*— 9-4©fc£>3. 6/<mil^§S& 
tffifc y tto<fc o leg 2 ©X*— g 4 jt^jfcSft*,, 

[0 0 3 2] &l=, 03l**5llS»ffi©X*— g-©CF 
£«1 O±-e©ES**-f¥®0T?fcy, 03 (a) , 

(b) Icfe^T, •7XII*RGB»=aT&*li>111* 

**u omt*'<—v-£mw.Lx^z>wm£i&*? 

•5. 

[00331 031*. 105ftte$lC02l=^tfe«X* 

— g*iUfea»i=iBauf=0!i (kit, i/20*t& 

E) T?fcy, 0J*li, 05R1 1 0lcl*$1 ©x*-g-$ 
ESL, 0*1 1 0©&«>*fi lcP8fS*4, 0*1 1 
1, 112. 113, 1 1 4|zt02lCSt6ttX'<- 

■g^Ea-r*. ffig^EE^s^roEfi-et 
a<, *f=, io©Eg*ic««-r**7-7^;p*©± 
iw«a©a«x*— g-SKitsctfc-esa. 
[0034] *fc, ttttx*— g©a±6paiifss-r 
scticty, ttttx*— g©EH®fi*WB-r*©t 

*SJ6^JST?li«iHI 
ft©fcttttttx*— g-©ESffie©*£ifl8-f aflli u 

[0 0 3 5] ;fta*;b*EW1-*±-ci*, tt*0-ctt& 

Ufc rjsa^©^vy^A7j , r<gjg«?&j 

frv rnw^s^©^$J *S(Ete«^fcx*— gKtt*< 

Btt-?- i? ^ t i x*— g$#* c t a<t? t . 
[oo3 6] x*— g©Ettaa;$ tes$ 
C 1 1= J: y , «aRlc-b^^f Y » ^*<;s* ©si> 
x*— g-©#-t?-tr/u*-\' ^©flxteSE^* ?ftjR-r *© 

[0 0 3 7] ^2©X*— g-4©S*^, S1© 

x*— g 3 A^ttSE»efflrt©SE»«ai+f= t 1 

©X*— g-3 i«lc«fi$»ffl-C$.5«tl5)ii: L-Cl>*fc 
©, »V»l5fi*t»^ti*t, «l©x*-g-3f£lfC-b 

[0 0 3 8] $3*A<©ftffiB&&£&tre}fc8?Sf:: 
ftlc, X*— y-A<^0Sll=«li6LrEB$*tfc*#©!ft 



o. 5bUio 

[0039] aa-b/Koesa^f&ttico^-cii, »«tt? 

[0 0 4 0] UloT, aaa^Kaa)^^— 9-|cg*$ 
ftSWfiBaStf, X*— 9-*<±IU8lc*i(SLTES* 

ftfc«£©x*-*aa*rfstt*©aa8*8fii 
aa-cay. «aaj&tt*<x*--y-*<iii*fc£i=ES 

tfcEB**,, 109t:!)l:»2*BX'H«* 

[0041] fc*>\ ascofesx*— y-*iiiJ8©3fi 
±rt=04 (b) <D<k5i=s @t»*ro8ttx'<--y-$ 

3*EBU n»«fa*Sltfct*l=3*©X'<— y-e 

»B*ftfi**J:3l::x<<-**RtW*. = 
0 3 © J: ? lc, 1HI**J* 

irEfiLfcif^tf. i nasty i*©x*— y-£=fr 
. i-iaaaaaBKa^Taaaaatt 3 teics y , e 

SJ6S&ttt X*— 1 1HI?IJ3*l=E11$^fc«^©^ 

****** 

[0 0 4 2] 3 61;, *£a«*a©»l©£f&0liLT, 
04 (o) ro^-SKs *7-7^;i/5i©iS$$«ilx-ctt 

[0 0 4 3] ULt©*?!-, *»Elc,}:;N*, 8*©fi 
[0044] 

[aw©$ssi ±jft©.*?i=, *an©aaaaaBi:: 
rgb 1 aaicttauraasottttx*— y- 
*ai\ 1 noafcf ©»£-c«»*©littx*— y-fcga 
it, L***©K*£a*-c, an*©**— 
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